Sesquiterpene lactones induce distinct forms of cell death that modulate human monocyte-derived macrophage responses.
Sesquiterpene lactones (SQTLs) are shown to possess anti-inflammatory as well as cytotoxic activity. No study, however, links both activities. We, therefore, hypothesized that SQTL-treated, dying cells might induce an anti-inflammatory response in cocultured THP-1 macrophages. Here we show that SQTLs bearing either an alpha,beta-unsaturated cyclopentenone or an alpha-methylene-gamma-lactone induce different forms of cell death. Whereas the cyclopentenone SQTL induced typical apoptosis, the alpha-methylene-gamma-lactone SQTLs-induced cell death lacked partly classical signs of apoptosis, such as DNA fragmentation. All SQTLs, however, activated caspases and the nuclear morphology of cell death was dependent on caspase activation. Most interestingly, alpha-methylene-gamma-lactone SQTLs induced a more pronounced phosphatidylserine (PS) exposure than the cyclopentenone SQTL. Especially, 7-hydroxycostunolide (HC), with an alpha-methylene-gamma-lactone substituted with a hydroxyl group, showed a striking fast and pronounced PS translocation. This result was in agreement with a strong activation of phagocytosis in cocultured THP-1 macrophages. Interestingly, HC-treated Jurkat cells led to an early (3.5 h) but transient increase in TNF-alpha levels in macrophage coculture. Release of TGF-beta remained unaffected after 18 h. We propose that this type of SQTL may influence local inflammation by transiently activating the immune system and help to clear cells by inducing a form of cell death that promotes phagocytosis.